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(n) mmm^t^-m^jiM(D±{zmn'\i.mim(Dm 

i}-^^m&^n^. B«tB^^b«Ilg«cM©±tcfugH#«tt^ 
-fbiJ^CDJlSr^fig-r-S^Pgil, (A) BtjfH#«i4Mb#) 

Pi i: ^> ^ ^ U , ^ ^ ■eiE^A^tyiam-fb^tl^Mic * T'J;£ 

ntC J; U fffl3^'fbBrtg?5:M<7)^«^@8'fb*^ft/M5StC«l;^ 

mfia^-fb Bltg?S:M®±tciH«$ tife#«'t4®M'fbifejST' 
feoT, #«ttoffj8S^'fbW, S-fbf^^f> • t;i/^- 
"t^A, g-fbe/Vi/nr-^/A, ^it^\y—^A. mib-^yh 
U-t/A, ^'fb::<.:*;>i;>"'i'A, ^-fb^^^^^^ i&(D^±m 

fim(Dmtm. Mm^'t^^bfc^'fbT^i/^-'t'A, ^t^m 
!|^;!)^^in$ ixits-fbr;!/ ^ - a, ^-fb-e ^^'^^^ i/ -^^ a, 
^'fb3!j;i/i>'^A, mt:^hT:iy^'y^. ^-fbAU-i^A, 

mimit»im^£m(o±izmm^nt:imm^(Dmm^ 

mmmw&mmm<^±\zmu^i^f~mm\z^^tm 

mmmmiz^^f3im(D±izmm^nr=:mmmmum(Dm 
T-feoT, mmti^mmmitssm^jtMizmm^^^n^m 
mmmmmtmmti'^mKmizn±'r^. mmmmmmu 

[0 0 0 1] 

erial) {C*f L, m\.fz.m'<&.<J^^mmmms:%^ Z. t {CM 
[0 0 0 2] 

[0 0 0 3] ^mms^ m^if. dram) (Dmmmoy 
t^izit, ayT'y^o^^o^^mumSiizmmmmo^un 




(2) ii#^^08-064786 

2 

m^^^n^mj&<D:^-mt. its. fis<*:tL'-cs i 02 

*fettSi02 /Si3 N4 ^hXhl^y^ ' 

n > ^' > * «Ji =1 > f* > -9-® J: 5: ffl ^ T 

tr«y hi3J:t>*l =¥^tr«y hCDD RAM(D J; -^^^^BfCfE: 

[0 0 0 4] ^r^m<D:^^it. mw<Diz^fjimnmt 

^mmi^Un. tt^itiBa. Sr) TIOs (BS 

T) (D^o^jimmw (rmizi5\^xHDctfs&m^ix 
«.) wm, MS. ummfj^si02 -sis n4 -s 

i02 ay^y'i)-J:i)%it^i)-^\Z:k^fmnmAmmm 
A^M, feJ;t>*Ru02 ®J:e)?fc#«tti^'fb«fe*^*i^$ 

[0 0 0 5] 

[■f^mnmi irmzjs^^^xHDcuvi^m-^ti^) hv> 
c^ijm, ziy7'y-*)-(D^^fji^<(Dn%mmi^m^-t 

isst^s=»«(Df(iifi«j(Z)fc«?){c, -^Mmmmm (256 

;)l3!/tf>y felt 1 :i|f75ftr«v DRAM) TffiJM 
mfMiD C^^!fs^^^ T'^«6^T'&S«jg#:5:jiS 
40 ifMlilf^So HDC#iN-®tfc«li, its, ^^5:-^^-r 
•5#H^®f4iT'l«V>?a;g (aS5 0 0X:J5A±®M) T' 

[0 0 0 6] mmmmm i^mmmxa. mmt. m 

S, m^if^^-r-^ i^n:f.-h)V (Mm) je*TC0]KT'$> 
50 (cti, S^®Raa^,:*':#*-t-g>o Pt«HDC 
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-s» iis> F t(D^izmm^mm't^z.tt)^-^mx':^ 
u. Lf^fj'^^xmmmzit. mm-t^±m^mmir^z. 

i:*':fe'J#-So PtlS:Si02 tt=.\>tS isN 

<, 33J:t>*P t ^i{gv^^aST'>^r-f-fb^$:^J4^c?^fiKi- 
T i N(Z)M:ft'^^i^5^lTV^5o t-t^ift;, B STmM(D 

tc, HDc#!iBfotfc«osBr^*, (m:^it. s/u=i 

[0 0 0 7]. Ru02 ® jc-J^^m-ffiCD^-ffc^tttit, 

^mmmmm^mzi5\^^xmm.^,^m^^, m 
^li. ztif^<Dm^m^m^^xi^m-^nr^mMiif^<^n% 

-So m^ii. Ru02 &fflV^fe^^>^^ — :;;i/3::i'^7 

A (pz-T) mm<Dmmnmit. pt$:fflv^fcpzTm 

[0 0 0 8] mm^rmmmmmzMLx^m^t\,x\^^ 
^i&<Dmmmt. nmti^xpt, pd, rkcd-^^s: 

ilUTRe, Os, RhfeJ:t>'I rT-f^fig^^rxfeSf'fbi^ 
«/jN|5S s z: i: T' g -5 ^ ^ If , % L 

(Dmmm^uw^^itirx':^^o 

[0 0 0 9] ^»mz\^^it. *|§WlCJ:y, HDC** 

(cML, ±tcfeS^^lc^^:&M (H 

DC^^!N•^Cg^LTV^'S>) ilTtCfeS^-ffc-STtg^e® 
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[0 0 10] z:z:T'fflv>&ns WbRllg^j t^^om 
mii. HDcumKmM-r^mizmMLxm^^^n^ 

tf, «®^^b^^ffi®^f#^tC$bS*lfc^) , HDCW 
10 Ru02 (Z)J;e)^#m'l4i?'fbW^^lcMLS^;5:Ji 

(*feii«®cDft6<DSi5^) izMLxm^^^ns>m. z.(d 

x.m(Dmmtp. m^^mizmit-^n^ ^inz^vtr^i,t% 
±izmit-^n^z.inz^i) itm&smit 5: -r s r u cDmm 

iz^&tAMit. tjti3mmizMl^^&X&^t.n:^^ri 

® $: tS: S ^3 T' S = 

[0011] r^-fbnltl^j i:v^•^>ffl 

mmzML^t^itm^(Dtpxm%mmm^no (Dizm-^ 
ffl^^e>tl■2), ^LTSe-fb^n-s^amsejicitei^^fi^ic 

[0 0 12] |^M^^tM®^*Lv^^^jK^:w^l«^ ^>c® 
a»;T'*>-&„ (1) HDcmnoyitMi^^t^ytfcitm 

^mL<Dm. ^<*6<»{C^«'l4C0**T'fe-5= (2) ±IZ 

<D^(Dmmmfcmt>'^^i^mz4^ $v^**T'S>s„ o) 
^i^mizmmiz^&^£mt^i:Bufji^\ ^i^xHucm 

30 (4) ^flsfi^fc, 

^egtcRSih-tSo (5) ±i;^miz. ^^rmm^^w-t 

So (5) ^f!|s61lJC, «S'&3Xhii«S'&: 
[0 0 13] ggS^Stife^JtmcJ;*;. ^<*:fig{c. 

if^l^fj^mt. i(7)S{fb^TII^M(^±tc&sK^<*Jl 
:i(om^i^M(D±lz:^^mmizMl^^^^diM Z. 

40 <Dmm\zM\^^^^Amo^±.^z-&^-mmwm(^Mt.. 

[0 0 14] 2tc5§W<7)^Jg^J$:i^itt--S lo(Z):&^l±, 

iE'fbRrig'fcM&#figt--g)^Pii:, z®®E'fb«Itg'5;McD± 
50 [0 0 15] 3nejtiB^e>;b^lc, Tlcfes^'fbBr|g;&Jl 
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[0 O'l 6] 

[0 0 17] m^j^^n^(Di3^(Dmm^mii'^ruoy^'(^ 

[0 0 18] y y T.'&it^W^^M 

Jim, ^(D**TfeS„ T a- 

S i -N|t^<!ftji©^'ft:iiSJi, TiNOio^ 

si3 N4 ®^^biiSA^^B*f«{c#m^cJlv^zli;^cJ: 

[0 0 19] z<Dm(DUnii. ^^eU(c, *:^M$:-^t^ 

J;v^|^M^*MT'feSii:*^S^$4^Tv^S„ 3K>r^ (Po 
kera) Ts i h A u tC0r^«)T^;i/7 

T 3 ^^Mb-a-iilT a - S i - N <Z)fjSt5c|^M«c ( A m o 
rphous Ternary Ta — Si— N Di 
ffusion Barrier Between S 
i and Au) j , • yff • :i.l/if hU 

>!r^?!j;i/ • V-9->f T-r^", 1 3 8, 2 1 2 5M~2 1 2 
9M, 199 1^^, femio ^^mit. HD 

[0 0 2 0] H D C^m(Dym9,miZM LffjfBT'SJi^Q L 
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* ttSI^ $ 3 i: I* z: ti * T— S t) ^ 1^ \ 
[0 0 2 1] ifra(DS-fb^[gM<ztcM 

M^bTfflvxe>n-5o zitiejcDgfao^-fb^Mti, z.z. 

Mv^?>4^^5;v^^-fb^T'^•5= rnejCD^-fbifeii, TSB® 
€.c Lfe*^oT, ^^{C^^^®(DT®iTffi®^'fb#lJi 

mmo^mi\Mm.i,t. t i n j: e) ^^mtf^^M**®^ 

[0 0 2 2] Z r NfeJ;t>*Hf Nl*, Pt, Cu, Au 
20 j3J:t>*A l(DJ:d^^«lcM-rslit^#:Mi:L/TW^$ 
tlTgfeo Z rNS3<t:t>'Hf Nli*^, PZTi:Y-B 

(P a r i k h) i,%ip^(n,m^ ^^n^^y-^^h. • 

•fey?. • >l^Ug^^fi<D>S: fetes i«)_hlCtfc#3tlfePZT 
fcM-r-5fi£ffii[ltM#:©W^ (Study of Dif 
fusion Barriers for PZT D 
eposited on Si for Non— Vo 
latile Random— Access Memo 
ry Technology)], V-t^ U T;1/X • U "b" 

30 • y-9->f T-T^-f • ^ni/--?-oi7'x, 200, 1 

9 3S~198M, 1 9 9 0^, 5:M<fc. Wtlift), ' 

z.t\,h\i.±\m\z. muxWim\^f~i^o\zm\^^n^o 
®{gm«^^^f4$:?^fifet-n«, am, ■?®,^i,tcfet-t-5« 
■rmmm(ry^(n>mm.z<^%tsim(j^y<j^wmm.^^ lt 

So 

40 [0 0 2 3] t^^^zftM^nej-czJ^-fbTb":, S^^cop^ggi.?^, 
?:^-rsMHT'feS„ lo©rm^,l±, ^fb 

^^J^JS (Pt) tt, m*ifS:^;tc*fUT, m^\z^ 
±*^';5:?^fia^.5= MM^^-fbii, ^ti^^M^tiM-fb 

mfi^hm\mi\zmm.-^t\.^'^. mmm(i^^\zi;.^tmm 

50 *^!]a)T i NOTiP^tCM-rsSJfi^eD^T i Oz ©ff 
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(titm-^^m^) o t (Ta2 O5 ) /t (TaN) 
= 2. 3, t (Y2 O3 ) /t (YN) =1. 2, t 

(Z r O2 ) /t (Z r N) = 1. 4 8, t (A I2 O 
3 ) /t (AIN) =1. 02, t (CaO) /t (C 
aa N2 ) =0. gOT'feSo T a*5<D^of£izn^Jtm 

[0 0 2 4] |lfffl®^'ft:4^^^)|8^5:fflv^sl^^c#^e>4^■^> 

it. A 1 N®M»-^t)-yr-e*)S„ 'fb^^aicfesA 1 N 
x&&<Di)m'^x&^. ^mmommt. n^'i^j^.^t 

iN^ft^itG aN(D^^fj^m^yi'y'&(7)^Um^'m\l't 
^:ltlz^^)mn^n^. * ^ {* B * ;t C © J: ^ ^l^ 

n^<Dm^'^t)'^<D-r^xit. ^flswtc ^wfit^ssiitc 

ffl I ^ S (Z) >()^^tl?fc li T T' $) 5 o 

[0 0 2 5] loOMilUT, (Ti, Al) Nc^^-fb 
iiS&S!!^ bfe*g«, T i N C^gE-fbit^ J: U t; 2 

[0 0 2 6] Z rNfeJ;t>*Hf NG)J;d^fa«)«TS<D^ 

<, ^bT s i ^a:*cv^T'T i \zm\&. 
mizmi^-t&o ^LXAutr^},tcu(Djitfji^»Ati 
f^tit^Lmtmrnz. ^#:W{csi02 itmmxittj^ 

'J, i^r^ti^-ox. z.n<bit±i;^miz. %^iz^^(Dun 

[0 0 2 7] HDCM!P4«):/^«?)CDTfflll®^S{CMLSrffaT' 

mmLr=.m^<Dmmj^.^mm-r^r^^iz. mmmm<D 
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[0 0 2 8] M^m • mmi^^^o^^mm 

(c, H D cunizM-r?>mmi^mii^n^m • Mi^fl^-a-^ 
10 (Dmxmm^n^MW(Dmmi^x&^. n^m^^it. 
mmizm.miz^^-^nr^^x%. tr^it±iz&^mmiz 
^&fj^m^mLx<Dmiz^'ox^. m.mmmvm(D 

[0 0 2 9] il«<!fcVhU ^y^'XCDttKD 

Pd-Si — Ott, s i02 •v'N';«v^':xotti(D/J\$;& 
P dm^tm^?>ziti)^X^^. its, 

20 m^^M^ir?>:iLttf^x^^, +^iz/b-^fAm^ (^A 
{f, 5:t>i^X hn-A~2 0;r>yx 

DcumizMLi^mizitmmi'^j^^mmi^mti.xz. 
mitmn^izm^-M^mit^ji < . b a^^^o Ti»3i^jfc*^MM 

{Ci:b^T^^of-#«^?:^-rSiiT'%, iiSl*^®,^,?: 
30 [0 0 3 0] l-ttlif*), n±mi>^^)&^^t.> 33<kt^/ 

ncoit^^^mi^imummi^Miz^ u ^^leuicfuw^ 

S» ) 

[0 0 3 1] pt (tt^itRu iRu(Dm^tmtmmi$. 

40 T'S>§) ) ©J;e)^*^M5:Mv^^ri:^cJ:U, HDC 

i^m<Dmm(Dmm^a>^^fAm^umiz-^ ^^nr^^x 

^^JJFJf (^^J;^{f, S i 02 , S is N4 , B2 O3 , A 

IN, AI2 03 ) izMLM^^ti^o :in'^(Dmm» 
umit. mm. mizm^mx&^ztizj^ijmmcDt^x 
^ST' fe s f)\ t (i^-f ba)SHr^«/jN s fjtnmmmmx 
^•Dxmubx^P-D < y u;tii^T'mfb-rs;^^cDv\-m}^)^ 

50 ij^a^ttM^^v^o #^(DfB:M(cMLKM#M5:l2: 
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z.t.ti^-^mr'$>^. m^itt. si02 Its 13 N4 izit 

^XmitlCMLX^^lC^^V&^tiK Pb (Zr, T 
i) O3 S:fflV^S^Si3 N4 iZit^X P h (D^WjKM 

[0 0 3 2] mm<D:ffmxm^^ 

S= laifc, i/';3:/^#ft:a^3 0*^^$4^TV^S. 
ig 2 {c ti, i:/ U 3 3 0 ® OT±{cf^^ 3 n S i 
O2 iffii^^l:® 3 2>^>^^$tlTI/^S„ Si02M32(C 
a, Ti02 *t«Si3 N4 CDJ:ei^fmi^MflsT'^ 

PtM#:M5:a«}C^i^-t-g>fcis?)tC, S i02 J13 2(Dtp 

[0 0 3 3] r=^jvyr7.mit%^mi^^m-t^mm 
m-.msizit. s i02 ms 2(D±izvpm-^tircmmiiii 

jl3 4J!)^5t$^^TV^S„ It^^fjJl 3 4 {C^L. 7=^)Uy 

^ID^$^lTV^;^;V^ (gMjfi<®) »«{C^U ~1 0$ 
U N;i/©N2 +Ar (10:90) CD#H^<Z>tftT?> -^T 
-f-fb^^^ (Ti2 Si) ^->f >y h^rfflVNT. 100 
nmOT i - S i -N7b^;5f565tCR F::^.>'\°^V StlS. 

m^yty • (R i e) ^KfS^cD^'-e, it^x 

[0 0 3 4] iTag)^'fl:#)|gM^&^f &ll]6feM : ttiMB 

fflV^S- tTb'^-e^-So *#:6U{C^^^«, 10 0°Cia<lC 
3tLfeS«JC*fL. ~1 0 ^ U N;L'®Nz +Ar 
(5 : 9 5) CD#H^(Dct3T% T;!/^ — A-fb^^ > 
(T i A 1 ) ^-y^y h 5:ffl^^T, lOOnmCOTi- 

A 1 -Wm^m\Z'^'e 7.nv 
[0 0 3 5] • 

M: tuSatttM^oT, ieSi*®3 4{C*fU »^M- 

M$tvTV^;5;^,^ (Smifi<®) S«(C*fL, ~10^ 
U h;i/09N2 +A r (10:90) ®#H^CDit'-e, -ir 
■i\'cn'yV'OU (PdSi) ^-ffvV^m^^X. 10 
0 nmCDP d - S i -'Hfi^BM^XZ^'? 7.nv ^^t^ 

TV^;fcV^ (giaja<®) S^IC^L, ~1 O^U h;K7> 
O2 +Ar (5:9 5) CD#H^®4iT% fT^\tf^=yl/ 
-^/A (Pd S i) ^f->!f^v h5:Mv^T, lOOnmcDP 
d-S i -Oj!)"5;5fS:eU{CRFX>'N">y ^5? 3*1-5 o 
[0 0 3 6] 04 tCtt, mm.WM 3 4 ©±{C-(>^^!g$4xf:i 
a^iiS 6*^^$tlTV^§. A^|s^l5^CV^;t«, 3 2 5°C 
{C-K^Stl^a^lC^b, ~5 ^ U h;bODA r#H^(7) 
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tfi-r, P t ^->f >y h5:fflt>T, 2 0 0 nm(7)P t ^'SD 

CVD, *feti^M • ^a^^CVD (MOCV 
D) ?:fflV^T^fc«1-S^i:*^■^:-^So PtM3 6(DV-r 
^□#l)t#:fecfct;fi^6tJf5*«> ]gVNMS (3 0 or;S;v^ 
LSOOr) T'tfciF-t-5^i:lCj:U, ^<*fl5lC35c#$n 

* t=.\mx(D:m.m.m(r>mx^^\z. ^m<Dm^^t.fz.\t. 

tfc^CD^ODV^■rtl;*^T^ t5£*$tifcRuS:Ru02 \Z% 
[0 0 3 7] P tM3 6<Z)?g$li, HDC^JMOS^^ 

dilTb^T'^So IG DRAMOTJc-pT&M^fSO) 

^glj;, 2 5 6M DRAMJCjt^T, 

W 3 e> {c 1^ 3 CD :^ ^ I ^ n > ■t' > -9- S: ^KnM S T' & 6 
^nti, IG DRAMii, (M;t«, ^tg;ft^itin 
■r 5 {C J: y , J: Tf^;t)MN 3 < J& S 3 

20 J;U) ^Maa^y 3e>^C:^g;fc#«^*#5:ii«f 
[0 0 3 8] Z.Z.X. z.<r>wm.^\zn\^. ]gSI«WM 

t-t s i^M#:M 3 4 (jm.\m.Wi'^m.%\mn\zit.^ v ^(o 

30 DCtfc«(OBfjfCi(Dmf^^$:fe* UStb<JfcVNS!'fb^/^M 
^tfclP (MOCVD) ^ftU h;bCD02 ©tfiT-e 5 0"CCD 

ia,gi?3^r^^ft)tv-5'fce5lf, HDCtfc^Wmftc, zoy 

m^a^it 1 h;b©02 (Z)tfT' 6 0 O^CCOMT' 2 04)-r^ 

<biiM5:{ST3-&, "ti^xmitti^+^tiittmumxmn 

^n-S^-^J: y t)^ P tM3 63bU 'J#<a)Np^®r^^ 

ntci^. ■t^x(Dn^-^^izii<-r^^^iznm^t?> 

u02 (DMm^^m^-t^t-tbiz. mmiz^^fj^ma 
6 nuxRutmzm^^^z.tti'^xn^. mmiz. m< 

yT'y-^miti^^m^mLLx. =i>7-'>-y-®#tt^BSc 

[0 0 3 9] mmxmmLtcj:^iz. m^iz^-^nr^m 

m^^i^^^^r^MZ. BSTMS 8ti^Ptm3 e(D± 
50 {CMOCVDMtCJ;t;?t«$*lSc BSTM3 8(Dtt; 
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[0 04 0] *fcS!J®^JgMtt, |lI6^C^$tlrv^SJ: 

o ic, mmm 3 4 i:. mmf^m 3 4 © j:{ctfc«$ ti^ 

SE^tC^^^fe 36il, Ptii36 (D±iZtm^ 

ST) CDjf 3 S^l&Jt-rS. 

[0 04 1] ig7~ig9(c, a^^n^T^'^-y-^jg^cD 
fe«b(Z)3ocoM'fc•5SIMM;t)^a^^4^■Cv^s„ ia8feJ:tJf 

[0 0 4 2] HVIC, l9Mi2|ijg5:^i--ST{i«^lS:fflv\ 
#«'ffi(Z)T i N-:/^^'*4 6 $:aUT, ±;«)^^Pt« 

mse i,zm%^^mti^Amznt>nx 5 e> t- $> -5= 

T i N^^ifA Bit. 112 S i O2 *ei^<*fS4 4 
T, T;i/^-'i?Ao±S|5^^^-flf-$/a>4 8tc«M 
2Ma)ftfia)T i N^5y4 6ti, r;i/5 
— 'i7ACO±lH5>l^fV'f-tf-2/a>'M4 8;6^P>, FtJiM 
«^ 4 0 is * yf^MiiiTb^^inS nfe U n 4 2 

HMMT-ti, B S TM 3 8 (Dmmoy^. »^«Sjf 3 4 

[0 0 4 3] |g8~|g9^Cl3V^T. ieMfti:M3 4«#« 

^^ic^^^fcMic i UOT$nTVx«:VN{B!l®®±tCB S 
TM3 8©tt«®»ir5t|3lC#^-rS^-ffc^#tC, 

Ais^^m^z-^h-^n^o n-Dc-itinmmjLW>zmM 

jfS 4®{i®SDJ;?>*±g|S{c, P tM3 6 $:#^-rs:ii; 
[0 0 4 4] |g8{C, |?S^^cM5:#l^-r•5T^i«^S5:ffl 

[0 0 4 5] 09 (C, |$^#;»&«fi&i-STffi!l«^$:ffl 
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ti, I^M^^S® 3 4 tCi U, M^tt'&T i N/T i S i 

2 /7}<';j/U3> • y^ys o^(D«^eug^^i:. zi® 

^-fbnJtb^^T i N/T i S i2 /4<'J S/U 3> • ^'^^^ 
5 OtC^fl-SfiSic^^il, :*^^#?.4^So ^^JfcXgS: 
MVxT, T i N/T i S i2 /jKU S i^m^r^^t- 
^r=.mz. jP^TbU 0 niii©T i :)!)<d<U S i (D±(C::^A° 
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